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(54) SEMICONDUCTOR DEVICE AND ITS 
MANUFACTURING METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor device excellent in protection of device 
performance with a novel construction and easy to 
manufacture. 

SOLUTION: MOS transistors Tr1 to Tr5 are formed on a 
P type silicon substrate 1. On the substrate 1, a BPSG 
film 17, first layer aluminum wirings 18a, 18b, 18c, a 
plasma nitride film 1 9, a TEOS(tetraethyl orthosilicate) film 
20, an SOG(spin on glass) film 21, a TEOS film 22, and 
second layer aluminum wirings 23a, 23b are formed. A 
low hydrogen plasma SiN film 24 is formed on the TEOS 
film 22 including the upper surface of the second layer 
aluminum wirings 23a, 23b, on which a high hydrogen 
plasma SiN film 25 is formed. The low hydrogen plasma 
SiN film 24 contains less hydrogen than the plasma SiN 
film 25. 
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(54) mmo&m ^m^mmRts^m^ik 

(57) [Kift] 

Plvyaylgil^MOS 
nr 1-Tr 5jWf£/#$*bTV^S. Sfil^llUt 
BPSGK17, SH7^^Eil8a, 18b, 1 
8c. ^7X-eI«19, TEOS (fh7^f/Vt 
yV'hvy^— h) ^20 s SOG 

R2 1, TEOSR22, »2l7^^Sai2 3 a, 2 
3 bj5S^/££iVCl^ 0 *2S7Vi^EJft2 3 a, 23 
bO±ffi^t?TEOSl2 2 0_b^(i:iS*^^ p ^X^ 

S i Nil 2 Atm&isn. ^<o±.\z.\m^m^y^s 

1 N^2 Ssftsjg/SSivci^o ffiakStt^X^s i NBI 

2 41*. 7 P 7^SiNi2 5J;^ 




1 

^fiti^m^mm.(o±iz^7 x-*> s i Njgi&iEgLfc 

iUlBr^X-^S i NJ^WTtc, SK/?XvS i NBIot 

[if*^2] tdlB^m^X^S i S i - 

H^iii6xi 0"/cm'WT-e*)^IS*«l lite 

[§»#>s 3 ] WfE7*7 x-*> s i nuibu ^®«m^-e 

So 

Iffi&m 5 ] mrlH7*7 X-^ S i N«!H\ tWB h 9 fS> 

tK^t-^x^s i N^i 9 t>7kiif"£;fr*a^v^7X-v 
S iNK*r»rii-*-6JIS2IS4:*#*.fcC;i*rW»i:-t- 

[111*919] «MEJB 1 ISH:» T>-^e=TX/^Sr-^ 

in&m 1 0 ] mnm i nn, t&tmi&tzmm 

e>^«&-T5 «>-?*> 3 MftS 7 |clEtta>¥3ltt 

[it #h 1 1 ] misss 1 igii, x/^ trna^tc* a 

imXmi 2] Htf|B®*^7'7X^S i NIRtt, S i 
- H/Nrg-aa* 6xlOVcm'BT-!?fc 5 19*5 7 

[88*S 13] >"5KXf SrifE-*-ffi»c*sv>-c33R;tf 



(2) #58^9-2 2 3 7 9 8 

2 

u^^x^tctsffiwb^asrjsb, «©«icj«Rfrn 
s. 

[fg*®l 4] <g*^7*7X-^S i NffilWT&S&U:** 
10 [000 1] 

So 

[0 0 0 2] 

[tt*ott«S8J:tJ«i|«ll lCO/<5"/'«- f /s , /B«' 
SKiffeiSt^t LT, S i Ni&&Si£<«*>ft-CVV5. *b 

20 fci&ft-CV^S (tt?ffi*aft^afflf$Fa!tt&9 0-l 

2 3. P 3 3, h^-V T8&*J , SJSJf— fiB 

30 [0 0 0 3] feoT, JbfELfcffifS'tt 

, ffifcAflstefli*., UV«aMSfe, «#««f# 

^3E©^-e^/i'— 7y hoyp^, ='XhT-y7'hfB< 
rtii<> TJWI»©l«_kttfc« : *Ufci|yiM*: 

[0 0 0 4] trt, iO^IIWiWtt. jRft««j$lc 

*aH*£itt * 5 £ h K *> 5 . 
40 [000 5] 

[KSSr»Sti-'5fc«>«>^®] ^7X-7S i NgilcKt 
(±fc»<tt*UfcS i -H*»fe©) ***qWEU fi 

-&*$HS7k^W5*>, Si-HSffrKfSU r^S 
i -HJg-a-iSr^LfczT'^X^S i N^ir. riT-*-C 
fflv^JvC^fc^X-^S i N^tSr«^L3t«)tt L 

50 [0 0 0 6] ±ot, m*-efflV^btl-T#^7'7X-v 



3 

s i Nmq*frh7kmt>i s ?'<<< ^^i^^otftAti o t 

S i - H££^g£ffiM LfcX^ X^ S i N^c 

i NB!*^b^7K*!SS. S i -H*S-&»«ME«UfcX9 
X-7SiN»V^ i/JaVO^J^/K 
4: LT^>f ^OO^OJifir39saiej $ tt£ 1t#>X$> 6 

[0 00 7] X, Z<D&Mffifc<Ojf9 X-^ S i Nm<V]& 

ffiTkSIX^X^S i N«W>Jhfc:. W7^vS i N$£ 

[0 0 0 8] 1 3 (cfB«<D<J: 5 Ki, ^ ^mXf^ 

SrJ«-rffifHi*5V^TaiB^ Sri* LfcJRjB-CWBWEESrl? 
LTT^l^II^L/y X^M J; SfiKfb&SS: 

[0 0 0 9] rr-C. 4^fS«^<t {£* 

igX^X^S i NJ«^>»MK*J2:*5V^Ta*^Ott»* 
£r®T£i*:5 £ 1 tier ^^TXf^©«Jie»S:it*OS 
fek*^?X^S i NRojSWSfcttS i -N 

[0010] 

[ 0 0 1 1 ] B 1 tett*3W©»ttte*5tt 5*MM«« 

tOTfe?), MOS h7 v^;**«M)B;iTV^ 0 
ffilC^flil (*Mz:«*«*) tt«b<. »***t 

t20MHz, Vd ;-5. 5V, r-rit 5 0/ 

5 0%WwWWSfti#, »ffc* H** 1 
0%I<*5^ DC^h^Vd =5. 

[0 0 12] ft. C<0«*W:. EPROM^EEPRO 
Vi^x^T r 1 tNft^MOS h7^^Tr 2 
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V^So £<bl-> P^>y3ygSl^N!)x;liii30 
*BSBJCI4P^--y*/WMOS h7^^T r4i:Pf 
t^MOS h^^S^^T r 5 k dSJgj*S*tTV^S 0 
[0 0 13] rO#MOS h7^^Tr 1— T r 5 

Sl:ii7-<-;vKg« (LOCOSRffcK) 4*s»j£ 
SttTV^So Nf^MOSf7^^Trl, T 
r 2 0®/S«#fc:*5V^ P^ y a ^Sfi 1 OSffigfS 

Sff 8 (^T^-CCO P C ^vW* 2 MteN + y — 6 
[0 0 14] Nft^MOS h^^v^^T r 3 <DM 

jsmm^te^x^ pav y = >s« 1 ©aHHffiKtt^— 

®ffi l 2 * 5 ^j£*ix-TV^£> 0 ?k y y =i y-V- h l 

2 <^T*-e© pat v y i (-iiN + y — 1 

20 [0 0 15] Pft*^MOSh?y^^Tr4, T 

r 5 <DMf&mmz&^x, pm-> y = 1 osssb 

— htfill 6 0T^"C^>N!>^/l^ftE3^fiP + V— ^ 
««1 4£N + KWf^fiBttl 5 fcj&s»/£$*xT^£o 
r.ri?#^-HMbB!5, 9, 13OKWI42 0 0AS 

[0 0 16] ^<^><J:5^^W^^^$^S^(^_h 
tett. BPSGK1 7jW»/S;S*l. ^JbteflSlJlTA- 
30 $ Eft (#AGjK0 18a, 18b, 18c j&SJ&SSat 
TV^£ 0 gllJlTA^ESM 8 a i:Nft^MOS h 
T^v^^T r 1 £>N + y— ^MSS6 H^^^ htf: 
-;^^LTi^«^TV^ 0 gllST/w^e 
Hl8a, 18 b, 18c^B^tfBPSGll7 
©±^14, ^J?^ 5 1 0 0 0A^)X7X^S i Nil 9 2* 
&J&£tlX\,^Z>o X^X-rS i Nil 9<^>±|citt»ia 

mt&mmk twTEos h^3i^^wh^y^- 

— h) R2 0*S»4fcS*tTV^5 o TEOSl20(^)±O 
Bf^ffi«»JlttSOG (^t°V^-V>/^^) 12 1W 

40 £*x. roSOGR2 lfcT^ffi^W-fbdSBIfetLTV^ 

[00 17] SOGK2 l^>_hcSS:^tfTEOSi2 0 
©±Kir4, «2jim«blUR2: LWTEOSK2 2 
^^ntV^o TEOS^2 2<^>_btC(i N i2l7/V$ 
EiR (#SBtft) 2 3a, 2 3bW*S^*2«T 
/^^gEM 2 3 b kf&llBT/i'S&Ml 8 c kfrz* 

»{bSixfcT^5Ei» (*2JBTA'5EJI»2 3 a f 23 
b. ^l^T/W^EIIl 8 a, 18 b, 18c» 
50 V^T, S^K 1 \^j&f$L£titi7 T s<^ *\z.MMW£ kf7>- 



5 

KfUEE <D TOP frf? t>ti 5 o 

[0 0 18]S2iryv^ffig2 3a, 2 3b^SI: 
^t?TEOS^2 2^±^^{£7k^^ P ^X-eS i Ng£2 
4jW&*£*U -tO±tCttift**^9X^S i Ng|2 5 
^®*SttTV^o ®*ifiXyX-vS iN!2 4lt X 
^X-?S i Ngl 2 5 X D *>*»***3ft«^*V\ 

i^Tk^^^X^S i N$£2 5<D$ i -H*g-g*&s 
8X1 O n /cm 3 -efc!9, {g^SiX^X^S i N^2 
4<DS i -Htt-&*36$6 X 1 0Vcm s Km5o 
^7XvSiNi2 4, 2 5^tfOffij:1 6 00 0 
A@ft-?*>!9, {StMSX^XtS i NM2 4<OBW»5 
OOASStfeSo 

[0019] rr-c, ft/kStx^x^s i N^2 Sttffi 

So (fokiffX^X-^S iNK2 4H **«:aia**«r 

[0 0 2 0] ^tOIlIil<7)/7XvS i N^^rffiV^/t 

*tT#/LX^X-^S i NJg2 5 tpfrh7kmfcv*/<^ 
fRl*»oTftAL-J:5 4:-rs^ S i -HjgMWt 
fc^5X^SiNR24W9^ny^ (h^X) S 

S i -H»^»*iBj*bfcX7X^S i Nflt2 4^*5V^ 

[0 0 2 1] Wc, r^i5^U@»?fflICO 
ll3ft*ttSr. B2~B6£«Vvrl!iBM-5o H 2 KiiRi" 

iN9x^B«3i8r»«t5. ^tt, LOCOSK 
3 SrMt^o 

[0 0 2 2] m3\z.7jk~t£?K, <y-hmt 

K5 9 9, i3o±i^y^y3yy-hti8, 1 
2, i6^«o s&ki. num^-rj; 

*«*6, 10, 14tKWytl«7, 11, 15S: 

[0 0 2 3] tLT, B 5 5 fc* S«1±C, 

BPSGIS17, gll7;^;ESl8a, 18b, 1 
8c. /7X-?SiNll9, TEOSI20, SOG 
i2 1, TEOS^22, i2l7^^Ei23a, 2 

3 b«rj«jc. mm-rz>o 

[0 0 2 4] ^<D^ @6(^f<t5^ /7X-7CV 
DftCi!), teJci^X-rS i NK2 4Sr»*U S 
-£<E>_Lt;iBl J; HtK^^X-^S i 

NJK2 5Sr»*-rSo X7X-7S i N^2 4, 

2 5 fc# Ugfi£«K*r^ yfy^i^^UTiP^ 



(4) *RNff§¥9-2 2 3 7 9 8 
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[0025] n^-e, {fok^tX^X^S i Ng£2 4 tn 
TkigX^X-^S i NJ^2 5 £0«g;£fetcov^Tg£*fflK 

^K*rso #2afeo»jBfc*5v^ X9X^cvd»« 

LTttB#x- . ^ • xAata^ttR«>EAGLE 
-10*«WC*5 9, ^IliftiS^^XvCVD^ 
g-CifcSo 

[0 0 2 6] B7*£i3:. raX^X^C VDJ6««rflJv\fc 

10 (N,) ^T^^T^ (NHj ) 
V^f-x (S iHi) 

[0 0 2 7] B7fc*5Vvt\ S-fJftEWfPi:**^ 

(n 2 ) try^r^ (nh,) 

BfcWJtffl* (4. 3Torr) 

(Ni) i:7y^7^ (NHj ) diio»x 
(N 2 ; 1 2 0 0 s c c m-. NH 2 : 18 
00 seem) it5ri^*5o ttt, B«J£>* 

20 — ) ^T^P*®^-h^m®t^W^TOPi"S (High 4 
8 5W. Low2 1 5W) 0 s<V— • SJMKiB U 

fciSlil. (S iH«) OHa&fcW*M-So 

*^ttBMR»^V^^ (S iHJ ©«j|&Sr*BJPS* 
S 0 ^^>5#B^ @l^fi*i^7XvSiNi2 4 
^M^H^c ^>7^ (S iH.) o«*&j&S3f5t<£> 
fit (1 5 0 s c cm) Kftofc^i^ 
^•TSo r*U£J: !K Hl^aS**^9X-rS i NBS2 

30 [0 0 2 8] C©H7J2:*Ufc*«S«"e<Z>*4feSr. S8 
^t-»-iJ:^^X7XvS iNKMf 

■CHt, JStBEHifPi**^ (N.) kT^—Tifx 
(NH,) ©fJM&fcS:IW*fcH*&U 

[0029] ei 8 tm7 £<z>#jta>fc#a»a j; 5^ ^ 

40 ^^O?^^^^?^ (WJH) Sr*x.S 
*«l«0M»c»*Sttfc^9X^S i N«i 

^^^^««&^^^^tb^X^X^S i N^i: 

<d#4 ^ y^tV7^ (SiHj <z>«a&BM&<z>*' 

^^y^X7tT, t£*^X^X-?S i N^2 4 S:» 

^ ir^ct ^©Tk^X^X^S i N^2 4Sr*Rt^^i: 
50 *s-e$sr:i:i:ft5o 
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[0 0 3 0] E19 dllX^X-^S i NWlc*5Jt5S i ~ 

o£9 x ««ifc:i4S i -H<Z>«g^4£:£ 5. IKWctti 
0%#tt3&SffiT-rS*-e©«FfWGml 0%$:toTV^ 
-5c C£>£#. f^SjSJEi: U-CI25. 

£/BV\ W MB) /L (X~hS) =2 

5. 0/1. 0£UTV^ o 
[0 0 3 1] H9K:*5I*SS i -H<D^ai:^^ 

tyrMtcos»?>, i. 7¥^ftffli^s 

fc»fctt. IfeKiffX^X-^S i NJ^OS i -H^ft** 

[0 0 3 2] 01 0 iCte, #3IJfc<E>»«B (—/l*^ X<£> 
X:/X^s iNJg) «r«v^fc»^4:ifctt« (-*#>fX 
©/7X-rS i NI) ^*5(t-5MOS h^Vi^x^O^ 

;* * (t 5 ¥#:X- h «*> ft: 0 <Z> K vSflE©*;*: 
fit I sub^/W^r £ 9 , IWuGml0%l:toW 

SrfflV\ ^o. W/L=2 5. 0/1. 0 £ LTV^ 0 

mmnmcom^m i^t\^ s hi i^-r 

[0 0 3 3] roBlO^fe, ^ttEtUTS. 5tff 
/wh£L*:£#K:fcv^Tl. 7^Jg^fl3fc»U fi£ 

ri^^f^^XvS i NJ!!SrJBv^i:*©tt««:}|lt 
JE~T £ £ t as#d»S 0 
[0 0 3 4] r<oj:5^*lllfio®«ttx TIB (>f) , 

^X-^S i NIR^*5V^T— JB«3fii:U T«I£rJUIO 
X-rS i Nffi££ L*:CD-C, H^XvS i NR*© 

(n) ©tk^^^x-ts i Nm&G-rz-mmmvy 

^X^S i N^SrSiig-r^^^ LT, 7^7^ 

S*ft*s?>««i-Sri:^J:9. {gzKigX^X^S iN 

-36»«i»i-sri:lz:j:5, ffckiffX^X^s iN^2 

4©±l:, SSSX^X^S i NKJ: 5 

V S i 2 5 ^frfct S i 5 I- Lt 0 <to 

[0 0 3 5] *ll«©»ffiJ2i*5»t-5/£ffl0yS:|ftga 
*T£o H7^*5V^Ttt^7^^ (S iH.) 



(5) W9-2 2 3 7 98 
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■G»»»!:»JW**fc*s. Hi 2fc«?\fc5te* 5/7 
<fcV> (Si 2 ^te-^SS&tf)©^ £ ^C0^&60 2 0(7) 
[0 0 3 6] @1 *>9># 

5»S**U -^^cT2©Pto^x^Xib^^ ; fT 
10 [0 0 3 7] *>5VM3\ H 1 4 tc^-T <£ 5 t-x v^>^ 

(NH S ) i:Sr^i*S^:TV^S»4 , ^^:*5V^TV9^^ 
4: fc<fc0, {StK^X^X-^S i Ni2 4 

[0 0 3 8] * 1 O^JS^^^^(t^K3g*&(-*5V^ 
20 Tiiffiydc*X9XVS i N^2 4 £*7kSiX^X^S i 

^7XvSiN]g2 4, 2 StfXa^^^Srff 5*5. £ 
<Z>gR. H 1 6 i-^-Ti 5 5: 2 3b <D±<Dj&7k 

^X^X^S i NBI2 4l^*5V^TW:*VNfc5RtBift9 J ^ 

tfX^X-rS i NIK4:7k*36S*ftV^X7X^S i Nffi££ 
<D3L^^>yu— h^it-</c#^(C7K^^>^V^X^X 

30 * mm 2 3 b i:tti-S<8zlc*X9X^S i N£|2 4^ 

[0 0 3 9] *IUKO«JBH:*5V^tt, Hi 7 

^ttc-TJ; 5>lc x ^^l/tf* (S i H 4 ) ^^-rmJ^ioV^ 
xmt#x <N.) traEUfctttt-eRF^I?- (SJ^iS 
Slffi) *WaPUTT/v5EJI62 3 b©«Bl!iSt LX 

[0040] ipnuft, (Ni ) ott 

40 ^t7V^7^ (NHj ) (D&jfck&mttzmik 
5»«»ca*^ (NO irT^^T^ (NH 
3 ) fc«rj5fS^«i»ft (N, ; 2 9 0 0 s c cm, NH 
3 ; 3 0 0 s c cm) K-r& 0 f Ut, 5f^*SjgiflbVk 
«P»CRF^I7 — 5r 1 0*WRW-^Kii"5o -<7)Xy XvX 
^S^J;^^^ (N.) dSX?X-«?>fkUTT*« 

■x?*>5T/v$Ei» (Hi 0^2 3b) (Dmm&ftttfa 
[0041] r<z>xy X9X-r«ia©si^*5v , »2 oi^s 

ifii-^fc, RF»*!7 — SrBWrra (High 4 8 5W. L 
50 ow2 1 5W) o x^y— . ^-^fe 38>SiaUfct#^ 
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l/y^X* (S iH«) o«j|&SrBli»bT*BI*r«#M- 
5 0 ^tt, 5»BB^V9^^ (S iH*) CDtfe&if 
ADlciO^iB^X-rS i NlR2 4SrJBjE8U 

(S i H«) <7>tftj(&SrBfr^^>ffi (1 5 0 s c cm) 
IcfSo *fe»!i5fJ>SiHUfc«Flcfi*^ (N 

t) OttJt&SSrW^-rstirtlCT^^T^ (NH 
») ©«i|&»*ritJnU"C5»«^**^ (N,) 

1 2 0 0 s c c miC T^=Z~T13* (NHs ) 
COf&!&fi£: 1 8 0 0 s c c m^-T£ 0 ^O^^^StK^ 
^7XyS i NBI2 S^SfHtvKo 
[0 0 4 2] m\l\^te^X*&dm-7*7^$ 

rt^-tt^n^TK^^^X^S i N12 5£r#£<i; 
[0 0 4 3] IS, t*^tt^7X-rCVDftl: 

i/7Xvs i n«2 4ds*«*nrT»/i^*#s* 

£5/^^X7 X*^S i NK2 4b7/VHm%k2 Zhb<D 

[0044] zfv^y^^m^n^^tKX 

(n) tti/yXvS i NI2 4 <Z>»ric«jC*5V^T 

4©/M»*teHtS i-N^£rSKT#. ii&TfcifiX^X 
vSiN!2 5<^J««W^J*S^ffi«. ' ttOfp] 

[0045] ii7m^t^y^7XTiHR 
y ^ , ^x^«Fra^iB^^o^re^^*v^J: ?\z~r&<D& 



(6) 4*BI¥9-2 2 3 7 9 8 
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[004 6] **lfi<0»J8^*3»t«>^ffilS:lftM 

■r^o mi 5>ic. mm#* (n.) i:r^ 

~7tf* (NHs ) fcO«t**a!(ES*6ri:ft<. X 
y ^ X^ffijf^^rfiro T t> <fc v \ 

[0047] ft. miRxj^m2(Dmm<Dmm^^x\t 
[0 04 8] * i <om&(omm\^^xYiy<^->^<—> 

3 y^i:iW7^s i NBU^ttr mm&b 

V^5« o&*9, Hll^tfe I C^*5tt£X^X-e S i 
NKl9lc^lffltTV^ 0 HlfciSttSN^-v 
20 ^/VMO S h?y^Tr 3 <D»j*«««rifc*: Ufeg) 

[0 0 4 9] {&7MffX^X^S i Ng3 0 ^-LtHiiS** 
X^X-^S i N13 l«r«BLfc*#fcfcoTV*5. 

TKiSiX^X^S i NI3 0 irS5xk^X^X^S i NBI3 

i b <D^n<Dmmu loooA-cfc^ {£zk*X7 x^ 

S i NK3 OOBWttl 6 OAtftoTV^o 

[0 05 0] TEOS^20 t 2 2Xi*S OGR2 1 CD 
30 «<Pte-gf*ixfc**3». Sfi«ltMOS 

^*lc*5»tS*y h**yr«#ft«riB<«Hi:fe5. 
X, SukigX^X^s i N^3 1 ^tt«4 , Hl7kiBdS-&* 
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